Single base substitutions at the initiator codon in the mitochondrial acetoacetyl-CoA thiolase (ACAT1/T2) gene result in production of varying amounts of wild-type T2 polypeptide.
Initiator codon mutations are relatively uncommon and less well characterized compared to other types of mutations. We identified a novel initiator codon mutation (c.2T>C) heterozygously in a Japanese patient (Patient GK30) with mitochondrial acetoacetyl-CoA thiolase (T2) gene deficiency (ACAT1 deficiency); c.149delC was on the other allele. We examined translation efficiencies of nine mutant T2 cDNAs harboring one-base substitutions at the initiator methionine codon using in vivo transient expression analysis. We found that all the mutants produced wild-type T2 polypeptide, to various degrees (wild type (100%) > c.1A>C (66%) > c.2T>C, c.3G>C, c.3G>T (22%) > c3G>A, c.1A>G (11%) > c.2T>A, c.2T>G, c.1A>T (7.4%)). T2 mRNA expression levels in Patient GK08 (a homozygote of c.2T>A) and Patient GK30 fibroblasts, respectively, were almost the same as in control fibroblasts, when examined using semiquantitative PCR. This means that initiator codon mutations did not affect T2 mRNA levels. We propose that all one-base substitutions at the initiator methionine codon in the T2 gene could be mutations, which retain some residual T2 activity.